Acquired Resistance to Ostertagia Infection
In an earlier report (Michel 1967) it was suggested that populations of Ostertagia ostertagi in the calf were regulated primarily by a loss of worms at a rate related to the number present and that other regulatory mechanisms were superimposed. The results on which this conclusion was based also seemed to indicate that the extent of the hazard to which worms in the host were exposed was proportional to the size of the worm burden, populations of uniform age appearing to decrease according to a hyperbolic curve and burdens of animals infected daily at a constant rate being maintained at a level proportional to the square root of the infection rate. More extensive work has shown these conclusions to be correct in substance but not in detail.
The course of populations of uniform age was studied in an experiment involving three groups each of 40 calves which received 8300, 25 000 and 75 000 larve, respectively, on a single occasion. Calves from each group were killed at frequent intervals between the 20th and 132nd days after infection and their worm burdens were examined.
The population remained constant until the 52nd, 42nd and 38th days respectively in the three groups and then decreased logarithmically, the slope of the curve being the same in the two more heavily infected groups, less steep in the most lightly infected.
The relationship between the number of larva with which calves were infected daily and the resulting worm burden was worked out in an experiment (Michel 1970) in which five groups each of 30 calves were infected at different rates ranging from 200 to 1600 larvwe per day. On each of six occasions from the 30th to the 180th days after the start of the experiment 5 calves from each group were killed and their worm burdens examined. The numbers of worms present proved to be proportional to the infection rate and decreasing worm size and morphological changes as well as the composition of the populations indicated that they were in a state of dynamic equilibrium. A calculation based on numbers of developing worms present showed that the average life span of adult worms was approximately 25 days at the three highest infection rates, somewhat longer at the lowest rate.
It was noticed that in all groups worm burdens tended to decline during the second half of the experiment. This was most probably due to a decrease in the proportion of the larva administered that became established. An experiment was therefore carried out to study the development of a resistance in the host to the establishment of new worms in animals infected with 1000 larve daily (Michel et al. 1973) . A moderate challenge infection was used and worms of the immunizing infection were removed by anthelmintic treatment ten days later. By the use of suitable control groups it was shown that an acquired resistance to the establishment of worms increased steadily during the course of the experiment and after 250 days twenty times as many worms became established in susceptible control calves as in calves infected daily for this period. On the basis of these measurements of resistance to establishment and of turnover rates as determined in the previous experiment, a calculation was made of the course of the population in animals receiving 1000 larva daily that would be expected if they were regulated only by a loss of worms at a rate proportional to the number present and a gradually increasing resistance to the establishment of worms. The resulting figures corresponded very closely indeed with worm burdens found in a group of calves in the last experiment infected in this way.
It may be concluded that where the phenomenon of arrested development does not occur, the course of populations of Ostertagia ostertagi in calves exposed to continued infection can adequately be explained in terms of two mechanisms, a loss of worms at a rate proportional to the number present and a gradually increasing resistance to the establishment of new worms.
